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Abstract of JP1 1120055 



PROBLEM TO BE SOLVED: To provide the 
computer system which efficiently gathers a 
snapshot for restoring the contents of a file to the 
contents at a specific point wdthout modifying an 
existing operating system, a file system, an 
application program, etc. SOLUTION: Between a 
file system 2 which manages a file group that 
application programs la to lc again access to 
including update and more than one disk drive 4 
stored with the file group, a disk snapshot part 3 is 
interposed which gathers snapshot information for 
restoring the contents of the file group to the 
contents at a specific point of time by the disk drives 
4 and stores the gathered snapshot information on 
the respective disk drivers 4. Consequently, 
snapshots can efficiently be gathered without 
modifying the application programs la to lc, file 
system 2, etc. 
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BACKGROUND OF THE INVENTION 

This invention relates to a computer system which efficiently creates snapshots holding the contents 
specific point in time of the files stored in a nonvolatile storage device. 

A redundant disk structure has been used to cope with defects in a single disk. The redundancy techi 
however, is useless against the loss or change of programs or data due to software bugs, erroneous 
operations, or infection with viruses, or against such a serious fault as the loss of a disk storage devi< 
itself. To deal with these problems, it is essential to create snapshots or backups. 

A snapshot is a copy image of a file or a disk at a certain point in time. A file or the whole disk is co 
regular intervals into the same disk storage device or a different disk storage device to create a snaps 
case a program or data has been lost or changed, the fault will be coped with by restoring the prograi 
data or the whole disk in the snapshot created immediately before the occurrence of the fault. 

A backup is a copy of the snapshot saved and stored in a different mass storage system (e.g., magnet 
taps). With backups, even if the disk storage device itself has been lost (and naturally the whole data 
device has been lost), the programs or data at the time of creating the snapshots can be restored by lc 
the backups into a new disk storage device. 

In general, to create snapshots or backups, it is necessary to stop all of the application programs that 
possibly change the related files, or else they would change the files or data in the middle of creating 
copy, preventing the snapshot or backup from being created correctly. Because restoring the incorre* 
snapshot or backup to the disk storage device introduces the danger of permitting an error or a faulty 
operation to occur on the application program side, the approach cannot be used to deal with the fau] 

. „ Since data is generally written into a disk storage device faster than into a mass storage system, crea 
snapshots and backing up them on a mass storage medium shortens the stopping time of application 
programs more than backing up the files or disk images directly. Use of snapshots enables the progn 
data from being recovered from the loss or change in a shorter time. When backups are made using t 
sequential access medium, such as magnetic tape, a lot of time is needed to find a specific file, result 
a very low efficiency. 

File systems have been disclosed which have a snapshot function that solves the problem of having t 
the application programs for a long time to create snapshots or backups (reference 1 : "The Episode I 
System," Proceedings of the Winter 1992 USENIX Conference, pp. 43-60, San Francisco, Calif.; rei 
2: "File System Design for an NFS File Server Appliance," Proceedings of the Winder 1994 USENI 
Conference, pp. 235-244, San Francisco, Calif). 

These file systems (e.g., in reference 2) are based on the assumption that a file has a block tree struci 
with root I node as the starting point as shown in FIG. 1(a). At the time of creating a snapshot, a cop 
the root I node is made. The copied I node (snapshot I node) represents a block tree structure as a sn; 
The root I node to be copied represents a block tree structure of the active file system which data is i 
from and written into. Because the snapshot I node points at the same block as the root I node when 
just been created (FIG. 1(b)), the disk space is not used at all, except that it is used for the copied I n 
a new snapshot. 

Suppose the user has changed data block D. In this case, as shown in FIG. 1(c), a new data block D' 
written onto a disk and the file system represented by root I node is changed to point at the new bloc 
original data block D on the disk remains unchanged and snapshot I node still points at the original c 
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o y 9 z — -><n>x h747t Cx m&FMftmzmmw. 
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xwM-t f-^^>wmyo - y rami. ->x\,^^m 
te»#3&<^-y7 ti*iok- i -L®«o#i&ayo-y^ 

37h SJRBf^C0 1515* £ ^77 K^IIS ftfc L 

fio*&f&Ji7*o y ? tcstr & mmr vuxt iui a* 
h- is* t frt>ffi&zti&mmr h ux ? > y ? 
j&u iotiarni'X^^'o-y^fca^a^^ 
wji^^^-rs^o^'f ax^vt-^#jdl. Bale 

Ll<7)^l/n -y 7 £*trK - 1 ffiicoy o -y 9 (CBuIgffc 

i7KPx^y / /p y ? ^mttzKmcommyo y 

LTS^S^, mffl1iUVtz?<i2*X?>-T*X-r*y~r 
[00 1 53 -f fcfc i.{£x4 x^^g^i:^ 

ClOSlXL^x-7-y7°^3 y htit#g£^ft^*u^»?& 
lilEfSSIKJt^^W-SX^ yT-v'g -y h=gJI#g£l5 

[0016] ClCD^tciiXtf , Bt#co^P— x -f 5" 
y'yXf^r'f^fA. £>&^J2:T7*'J:>-— 

■y 3 -y h *a*wt=aaR-r* -r t t^imt^h . 

[0017] 

[0018] (3SlilS©E2g) i-f. ico^BjomiH 

>-e J .-;y-^XxA^j££^^@T'-£>.&. ZOis 
^fAll Xt 7 7y 3 y h J f'K 7 ^777* f ^7 
7!)jr-y3y7D/7Ala-lc, iil^TriJ 
^--ya^D^Al a— 1 c#>'&-5BE#<7)7 7--f/U 
y^fA2, I(7)7r'f;l'j/XfA2tf'<X?gl4 
h^fgtC&HU fa;u^mt77y3 7hi 
SUR-f^X-fT.? • XT-yTisa •vhU3f5i.lf7T'i 
)Vi'X : rJ±'2(r> : T—?*?Tr i X9 ■ Xf 7 7y 3 y hgB 
30x-?£«^£T4X7itS4*>^&$i7.-&. 
[00 19] Ctl^m;^— ygy7n/5Al a— 
lc. 7 r /Py^fA 2 ±I/x4 X ?mW.4 \±%m 

<7)a>\z J .-?isX7-<Ltmt.im<?>mmx'$> t ). vm 

cr>£ 3C7r^ /^XfA 2 *<7u -y ^TfcfltitT'* 
S<i4o7t<=S:v^ 7r-f;P>:X7 1 A2JiSl#o 
i><7>-£<O££T'£>0, t^!5|5<OJ:o(CX7-;y7-^3 -y h& 



<nmLh%hm$mm* : T < x? x^-v-r^ b -y hgp3 

■c***>t\ &TTi±^xV7.:7Xxy7°>'3 -y bgp 

[002 0] m2liZ\cr>m6mm<?)7 i 4X?Xi--y7i' 
3>y h&3<DffifR£xk-?m%mT$>2>. 02^-fctp 
^fa7^t 7 7y-3 -y bg&3(i, ir 4 X? X 
7775/a -y h$JfflIS&5 . 6*>£>tf§f££*l 

»#&tr x-* £ oj/flKUL LTfiUf ii^A-y 

m-th* -y 7 r<g31x-77W 9 itmkZ ft& . <— x 
4 X?WS.An\,Z\t. mm<7)f-9<7>W,Z^ XT<y7is 
3 >y Kffi# (S Sfflfg) 103&«BttS*L&. tt 4 X? X 
t 7 7y 3 -y h#JfflJS55fcL ^tt^^^AT.^^7-7. 
tl^77T8. A' 7 7rflf-7;l'9fcJ:t;x 
777x3 -y hfWBl OSr^tT. f-fX>ga4^ 
c0fiE^ait/»#3 J Afc«ktXX7-y7*>'3 >y hW|gO# 

[ o 021] H3^«r<7)fli^±^^:y ertios^a^N' 

7 778t^ 7 77flf- 7*;l-9i;OM^Sr^-r. -r 
U?Xt 7 7y 3 -y h$»jffllg?5{i. 7 7-i^fA 

2fr^7 4 x7mm4'\<7ym£&x-£m3zztiK9z& 
< , 7d y lt»^ a^N- 7 7r8 izmrn 

IzmfrX (a^m^z) mhLX^K. Z<OtZ. Zen 
9%jZ:X-'t— 9(T)-7 r <i ;PyXfA 2 frt>M.tzffimr H 
UX£^ J< y 7 r Mf-7/y9 WffihLtl'^y 7 rH 

U tc-r— ^^fj 0 ST toiitzZ t &7jki~7 v -y-f "F" 
*±Xh. ioT. dcO^'-y 7 r m"r-y)V9^m^ 
ZZblzX*). 7r-f/P>-XxA2^4>SttlX->/t#§! 
ji^x-^ SrtSSH-^t'^^'-y 7 rSii££ifc«6&,r t 
^'T-#S. E3T'(i. A' 7 77liB9JTtiaAf 
-^^'^^^TfcD. B0, Bl.~ B9c7)|^ST 
Kl^7o&>\ LAI 34, LA99,— , LA678T'* 

[0 0 2 2] ttz. f^X7gi4ll filftl7o y 
XcoSgcfg ( K ) X'fohx h rtnf^x^ 
tbbtlfc&iiL (*<7)T4X7mW<Dl h7-y7Jt£j£o 

^f.^^^it LT 7 r 4 ;l-y7,fA 2(c(im-ti:T^ 

6 (7 r /Px7.xA^g^j(cfE^A^^i, ^hitX 

mtitziz^ mm**) i>'j?%\*&azm-r) . ioT, 

7 7^^^fA2*^|&lWti^»#t'# -5>l£^ 
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83) . 47t, JSlTCWt. 7r-f;^fA2A^li.S 

<r x?§ga4#itigHcimt-&^3W3:x * x^^s- 

[00 23] ^-fA^.^yT7ti. 7r-f/l/WA2 

[0 0 24] OT. .rcoHSS^S^n^tri-^v-xx 
[00 2 5] i^Hife^On^ei-^^T- 
i/syTnyvJ*! a~l c#77'(;l'y^fA2i(i0 

£»r xfmmzm-zmz&^mz&MLx'r 

4 X^Xi-yTi^a -y f-g|S3 l^lS^-f „ t^X;?*^ 
■^yg -y h$flPg55Ji, 7 r -f /PyXfA2Mf# 

it^^r U 6±(OSia»^7 7 r &<7)Q.m&\>Z-7u >y ? 

f* -f * y-^a^r h i^x ( mTtfear h \sx t n & ) 

a^/N' -y 7 r 8 fLT v ^ ^-^ ^JtT 

mT-?<F>*w%\,z\±. if^a^A* 7 7 r 8*>s«ttfc:ss 

[0026] -£LT. fa?Xt77y 3 -y hMffff 
5(2. 7r-f^Xr-A2*^^{tI2o^#§3a ! Ax- 
t** 1 ! X h 7^7^: 1 /n 7 ^^V^ ( K— 1 ) 3t' 
7 r 8CS* ofeSPTC. -ea^Or- 
*£.7* -rXy*ga4t##2^4::vK. Cicofc^. <r -c 
X?Xt77y 3 -y hftJ(»SB5li. gf*c7)§§iX^7o 
7^tLT. »^ii^WSx-7'^7tC^$^#7 

o -y ? ^nsr K UX t m&it* ^ U 6 ±C9* -Y AX ? 
yriA^lftir Hux^/7D 7 ?JMn (c:co 

f&BiT H I^X^/7d y ? rt<7)T H UXf-^ i: 7 s —* 

7*D -y ? t iZit 1 *f 1 <DWfi&# { ^tf>ffct$*l-C*5 0 . # 

f-^yD 7 y <r>m®.r v v xi*%fr%> j: a ic* o t \ * 

&) . *?>tlL x-fX^X-f "/7y 3 y h©JffllgS5(2, 
d<0f&arh*^7.^^7o 7?£-ft|;l*:i;*h?4 7'# 
<?>r— *£ * tfttf * X? HS4<D^i£fc|S!B${eS: 
#Stf (05#M) . ?^AX^y7*5«lti, 

[0027] z<dx o izmfrtifcT-fra <y 



[0028] <r<IT'(2\ H6 tc^-f Ji#T7 r 4 /i^X 
fA2*^ 1 7"u «y X«f-^fM^J)S^ 
^•SrMfcieHjf 5. =5ri>. 06^Ln|^7r'(^yX 

7^2>^£ft&fiiJiTK^x£au snat^a 

XfAtli, 7 r8ttl 57n 7 mf 

Si>oi:-f&. <roi§-£. *sw>si~ : 

SI 5^S#a^x-^* J lOC0Xh5-YT (ST1 ) 
(c£&#>'6*U ?A AX^y7TS l^'ttflnSitTx-f 
X7^a4 0£fittStcS£{i}?ft.&. S 1 6- 

S3 0^S^a^7 r -^^S!l<y)7.h5-f7- ( ST2) {Z 

mmizm^ta^ix^. ^t>\ mz&Lztiz-n&x? 

yy&4 y7 0X>-hZil6cr)Z\ TSlbTS2tiZ 
TSKTS2«H-9. 

[0 02 9] J: die. f&STHl-T. 

L9, L18c7)x-^(2. ^-{AX^y7TS lCOXh 

7*TS2cOXh^-<rT'<iS 1 9. S 2 1 c7)7o y 9 1 

SI 9. S21«f-^7*D 7 ?*W'I>0> S5. 
S2cox-^(2*S^i:f'J^$^=5rt-«i.(f=5r4»^v^ L*> 

l=5:*^. zz.T-msii.&^tim&x-imsnii. mm 
or 4 x7mw.4±.izii§mztiT\^\ 

[0 030] ZZZ\ ZomMBmoziyXz'jL-fisX 
tAT'II. Xh^^fT^IiTKl/X^^gotC: 
^J^SrtT^r^. 06c7)Wct>(tS2o<7)>c.h5-<7'S 
Tl s ST2t0f&ar Hl^X^^TGl . TG2^f% 
lil27{c^-fSI>)T'£..i>. 07*^^-SJ:-5fc, 2o 

oiiarHux^^TGi . TG2^tfiarHi/x 

L9, LI SOr-^^'^ilTfcO. Xh7^7ST 
li07o-y^B5. B2t. Xh5^7ST2«^)7n7 
?B4. B 6 tcO^fei^f-^^'iaT^I,. 

WiWT YVX97TG2<F>94J±X?yv'TS,2*)m: 
-f&t. TSl<TS.2tliS;i:^Xh7-i7ST 
1 «07n 7?B5. B 2 *>'tejs&T'S>-l. Cl t #W£T'# 
l>. feLhOiatc. f -fX?gl4f*i<7)ii7Fl/X^ 

[0031] mt^ zcr>m$&&m<7>3>vjL-?isxj- 
-rs. 5fe(c^^*i^ya-yy'¥ij^*!M 

mmr visxiztttz^mrn -y ^^iwai^M 

[0032] LA-L^i:*^. S!*ajLg:fc#< ^JS^Cl 
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=3:fl§® T L&t^StHittrCM&i*. ZZX\ z/X 

^r^mmmzts^x b ? 4 ynrnwr bi-x? ycrm 

Th'l/Xry-^cofiaESrLSKTkJK. M^ffiLB#tctt 

xm8zmmLxmw?&. msiz^xotz. ^7 

^.iiiUf, «r<Df— ^WKCiklcJ: 0. ST#fcB 
LK#t 3&^©m{C^O!^aT H I/X^i h . 
[0 0 3 33 ^XrAj^!$<9^&V-y:7V)ffr£ 

T. t— /;w^^f^^y7<t *)WmTb\sX?7 r <r> 
?-<J*x?yytff:Z^t%f3?. Jrcoxbyjy^ 

teZitx h 5 ^ rtciov vcfT&x if . ^s&y O «y ? *?tt 

4i,zxb ; 7<iT£mz&ts~tiz. zvmwrYi'X? 
yizn tx mm^xmz'tt izx o . z 

x?gi4i«ftiyo -y 7co^/m%)cr>mfe£ft 

AtCtSJt^X^- yTva -y hCD^gSX^^UTi^BJ-r 
So 77 'J^r-y a yTUy'^A 1 a- 1 c^fA 

wm%frt>coxi--yyis3 -y h$m<vm5jkz&tf& t . 

X ^ ? X 7" -y 7°^ 3 -y h i&fjffllg& 5 Ji# # n' -y 7 r 
8 tc-e tf>Bfc&TS £ -o T V ^ x- * 2: x -i X 9 gkU 4 tz 

tiaAtvK. fc«L. as^s^a^ irate. * 

7 7 7 8rt(C 1 X h 7^ TiHZ 1 TO -y 
l^gt (K - 1 ) Of-^/D7^«^ oTV*SfcliR 

X£fgi&*rf&. LT. 

^$iX?t=S-7 r O yi7C7)fgr^|TKU'X (JWTKUX* 

-irtf ) t ^ y 6 ±co ? j ax 9 yy t mm 

TV\<>X-?77n y7$:fcf&-?Z>. d<7)il7 
H I^x 9 yy<a y ? £ tattz Uh7-f zrft0>T— ? £ 

t tfrx? 4 x?mw4<7)S£mmzmmzm&ts <H9 

#{$) . $4>tc, Zcot$lzfttiQLtz?-<J*x?yy(?> 
B4rtiox-7-yr>'3 y Mffgi oicstao. 



T'-f y7VX>bZtl2>. ZCVXolZ^ X-r-yTi/3-y 
b WRlzteW & ii^ < -y 7 r 8 (cffi £ o X ^ti 7u -y ? 
tXT-/y^3 -y htffgl 0 k£-f -r X? IZ&Z&ptl 

weo&fffl l v ^ ( -eoffio^aati^^tsv > ) 

<£>T\ fi!*i:|Sl»tCTryir— >- 3 y7n/7A 1 a~ 
1 c $-ti-S £ b % < XT" y r a y h A^jStl 

S. 

[0035] ^tc. 010 £mmLxz<7mtmm<?>3 
y^a.-9^xf-j^i,ziii,f?>xy-yy^a-/bcomm 

T'^<3tlSS!»7o-y^fiJ^<J03?!a*. f-f^^W4rt 
iO^^AX^y7tfr'Xf77y3 -y htfffg 1 Oc^fiJ: 

0 t /Jn$ v *x b 5 r commr bux? riztt Lxnt* 

^fSrSTHVxtc^S^&rD>y^o,!t?jaWfii:a 

ost**. ZCOXT-yyixs -y f-tffiHX'll XTv7 
v-3 -y hffl$8l OCO^^AX^^rfflST'tCS^fi^^ 

lO^f-fX^Wtll Xh5'f7Sfl-;ST4A« 
7d -y ^y^^ffi LOil^ya >y7mfeV>ttMi.t%2>j!)K 
Xf7 7y3 7h#.©iait'li. Xh7^7STl-S 

t 3 wmhyu y rmfentigtizzzh . 

[0036] ifc. mm^y^v^^m^^^x 

l^COTJi. Xt77y 3 >y h#^^J^;^B#H^>*> 
k PI«tc. SlDfcX^- -y 7y 3 7h ^mifthh # tc*t 

v k * y 6 Jitctfear h i^x*^ ^>^ar h i-x 

A.C7)X7--y r>-3 y hffl^V«y 7*$:#S. 01 1 (C, 

f-fX; im*<0 1 0 *C*S^<7)X-f 77x3 7hffl 
^V-yrkS!AtaLffl^«|V-y7"k<7)«^^^-r m 

mmfzthf-i ax^ >-Tct)7 -f H{i*o& L^r ) . 

0 1 1 io^S J; 3 » Xt77y 3 »/h $RBXf*tS 
%iZtlfzikmTbUXL3. L7, L9,~ L25. 
L27c07n7?i), xy-yy>-3'ybm$ctfr?-yy 
(01 l (a) ) *^{i^rmr<7)yn-y^A^^T*#l> 

ioKotW. M^ttlLffl^V-yT (01 

1(b)) li&Ka^ro-y^tgLT^S. i^J; 

ate mtoyv-y7mj&mnMm.t-r&xb?-(y£ 
%£z_&zti,z£L xi--yyis3 -ybmrntrnx-iHL 
m<v$m-? yyt t^fSLx-z h . 

[0037] 3ri>. Xih-yT'^s -y bWm$<0? 4 X? 
4*-~J\±. -r-f X?xt77y 3 y hgS3^it:-#^ 

ifcttT#*v\ -ec-c. 01 2tc^-rj:aK. fa 

^X-7- y7*>-3 -y hgB3tCX-7--yTv-3 >y hSIX^<7)T 

x 7 4 * -nzmnrnMy- 4 x 9 1 LXM.& &m®.T 

ixf mmzhtiitz. —f&lzx^u-TJ yy^xy- 

Mt . jg» 7 ^-xx-mtnLfz^ 4 x 9 izmmztix v % 

h 7— 9 A* t'cD y r -i iVisx r- A cr> t aj l % j^js 
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X^AJi. f^itXt'yTya -y h#B?JH:7 T-f 
^fAl 1 SrflfliSLT. Xi--yy^ 3 -y bmmm^-'r 
4 'Jf^7n/7A1 2*«X-^-y7"^ 3 -y ^$ml^$cD>• 
T^/^£7;y-fex-e£•l>J:?^;:-r£ < . itf0x-7--yr^ 3 
•y f**fVfla.— ?<f 'Jf^o^A 1 2 i: LTfcL *: 
btlf. ftfey r J frZmgi'r- rtc/N'-y^r-yT-TS 

[00 381 (m2msmm)mz. znwm^m 
[00 39] mmn&immm.cvny-'ex.-fi/x'r 

jU £fc if^Xy-yy^ayh Wm$mTte . ?r4)Vls 
X^^-ti^sM?-?**-? viy^hmmrittt^ 
Zt*®g.LX\^. 77^-^3^70/ 
5A1 a— 1 c£J:&:7W/P<y)^5«U -TCtx-fX 

777x3 -y t-UWtftei. -eix*T't##)i^N'. X 7 

StJ-r*:'ltT\ iELv->7 r^;^XfA 2c7)*t®^'x 
^x?g«4fc££irc#*:. LfrLft&Z. tztttfU 
N I X0)7t4 iVi/X^r&tc if. ^r^-^^^r^ >y 

*>*tTo£. z<7>m^. ^tcox-r-yy-i^a-yhmz^m 

oCDT\ iELVUt'/7>'3 -y htf$mX'Z^\ 

[0040] zzx\ z<7)?&2mm&mco3>>v J ,-7 

•y^At--2»ilgg^*-r-S)^^X-7--yr^3 -y h$BX£ 

[004 1] HRfc. KKx-^^dfA'-y^jL-tS^r 
^/l/yXfAtli. TTUir— v-3 ^ro^7A(cJ;0 

^«Sii:*»liET-#^i:9(c, 77'J7->3y7n 
^A^eOfg^J: O^f -V y LX^&WM?-? 

z-t^xmzmtmmzi>~?x\^. ^zx\ z<vm2 
mmBBo^-ixrx-r-yyiss -y hg&3T-«\ rrv 
sr-is 3 vyofj A l a— 1 c #>A><7)## ttj Lmi^ 

yXfA 2 tU Ltfm^m&lztcW. fclZft*. 

tcXT yyiss -y h^^£tT&3f£fH}#SaR^ 

[004 2] -e-LT. Cl«f-<X^t77-/3 7hgB 

3^*iii.&^iESrfijfflL-c. mftT-ftf-t^xwzm 

ZtLtztfmcOXl-yTi'a yhZ.mi 3WO-f-v 

- hX'^2lxz>^M*'£A,tdT7<J 7-— is 3 yyuy? 

Al a-1 cC7)Jg^JCLT$m-rS. mi^r->-3 



y7n / '7Ala-l cti. i-r. f^?Xt77y 
3 -y ^3K»#aiL«^S:%tT LTiil3&^7rW 
/I^X7^20*£ML£S&d£fc£fg^-f.& (^f 
•y7Al) . &<c, =¥^-yVi$^Tl^^SfT7 r -^ 
&7 4 X?^M.4lZi££W'fi. o t7T'f;l'y'XfA2 
tC*^-f-|» (XT77A2) . ^^Jg^^g»t^7r-f 

0/7AI a~l cta^rr^. — 77'J7-y3 

gcDSIfcte 7r-f /l^x-r a 2 *>£>^t3X->;it t # tc. 
f^;xt77y 3 -yhSB 3 U£^£HfT 

(Xf77A3) . 
[0043] ZLX. Z<F>Wh* 1 g.\ J rk.Tf4X?X J )r>y 

y-iss -y hUSii. mZ£Lmm^t>m&Lm&jk 
& X-cvmiz 7t4 )VisXy-j± 2 t>comh ft LtfM^im 
SlztSf. »;^xt77->3 >y hmiMmZftZ: 
o. 7 : jX7X-)->yy>'3 yh&3i^ X7.7 7ya 7 

h£imLtt^fr£W£ftUkmmcDj&gt vxry 

V^-isB yyny^A. 1 a~l cizmt. —73. 77 
l J^-i'3y7n/7Ala-lcli f^X?Xf7 
yi"a -y hSU3*>*Xr 7 7y 3 -y hZWRLKfr^K^ 
^fcli (Xf77A4(ONO) . S^)3&^Clit*T«0«l 
mZWOMV (Xf?7Al~Xf77A3) , StSXL 
7ti§£-(C (XT77A4OTES) . ZVWMi&T^- 

[0044] PXkemmiZj; 0- 7r>f /I'yXfA 2^ 
m$m L Srfg^ LT x -f X jy ^14 ffi-r<§ -r 
-?yM*l^o^^fc. -r^*>. x4X?£H4±fcli: 
•TT'tCiE L V ^7 7 -i ;PyXfA 2 0*t^*«#$ilT V * 

3 •yhU3X'jEL\<^Xi- yy~>3 -y hj&qaX-C'Siifc 
tzttli. tztfmzy r J j\,i<-X7-£.2l,zmZ 
MLi&f: : £-?&bbi>lZ'fjX7XT>yyi/3 -y hgP3 
IZX-t-yy-s-a -y hWSLZt&jkLtzcryX'te, Z<D2^<7) 

m^comz 7 7 4 jumffirf'+T&frtiKi%£iz . — ssojs 

[0045] <aJ3HIBKB) act, Z<7>micr>f$3m 

[0046 ] HU^^lllSfe^^OrJVtrj.— ^yxf 
Xt77y 3 >y h(2 1 o Ljti^JglXT'^^ofc 
if. Z<?>&3m^1&<n>-3>V isXT-AX'\i.. m 
Wl<KXT -y 7y 3 7h . 

[0047] *-r. ?t<omi$m&mtm%z>c7)i£. m 

1 4tC*-r«tptC. TiX?gl4±mt77y3 -y 

hffi$gl 0*^ MOXt77i/3 7 VZtl?tL<V?4 

j*x?vy*&%f-t&i® : m.t-%^x^hztX'hZ>. 

[0048] -eLT. Xy yyisa-yhWMimiZti^ 
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gam tTh&tf. »§&/C7ix h n 7v>*-r a^? 

^7"ffi£. ^f77y 3 7h (SS) ^t^/y 

a-yhtffgiott'rx^x^^a4(c^-r^»„ 

mi4<r>Xh^^y"S ( ST3 ) fc.X-f-yT'S'a 
•y hcr>mi^mX'9^tsm^zii. ZcofJ J*x?y 
riTS3SXt7ry 3 7M (SSl)OXt77 

5 (ST5) OX-^-yTv-a -y haaXX!LaT-{±, ZCD? 
-fA^y7lTS5^t77y 3 7f2 (SS2) 
^•^-y^H-y Kfif$8lOfcLTfi3¥U Xh^-fT 
8 (ST8) mt77y 3 >y hSSXMSTJi, 
^AX^y7fTS8JXf77y 3 7b3 (SS3) 
cDXt" -y a >y htiffg 1 0 t LT«#-?"& „ 
[0049] ttl. *i-vy°is3vbmm!imtZ&^X 
12. Ml 4tZ^t£ #M-r-&X-t->y7*£/3 -y h£ 

\miX'foh. tztUi, Xt77y 3 7b2 (SS 
2 ) £«RW-4*&tCtt, Xt 7 7x 3 y hfflfgl 0c0 
^^AX^y7lTS5K> ST1— ST5*5Si!: 
&&*b 7^ -5-dT\ ST1- 
ST50Xb5>f T^f ft£fS^T . *0»:Tn -y ? C7)«£ 
«3 ! ShX-7--yr>'3 -y h#^Si77 7^«S!lii: 
S-HfrTS. -e-LT. SS2iOX^-y7"^a -y hSr#M 
-T4*&t:tt. ^0^^'yT$:#BlLrxih-yr^3 
•y bSm^T-^SrTiy-feX-rs. Plate. SSI. 
SS3^Xt77y 3 -y h£$£tt-£jfrg-{CMU 
>(AX^y7lTS3, TS8M^«t^Xh7-i 
7^'ST1~ST3, STl-STSffcSClifr'M 
0. %tth(F>ft^h%h^Y747Kzn\^Xtm*g%l~7 
u-y^^l&mt^-i- yy^B -y h#BBffl^m-7-yr 

-fex-r*. 

[00 5 0] Z<7)£dlZ. X-rvTiss y hfflfgl Oi: 
LTSt»^^AX^y7ffl^ffi#t'i & J; o iz-t&tz 

lfX\ im<7)Xl- yy-*> 3 -yhZW>0®Z-Z>£olZ% 

[005 1]<XC, fa?Xf 7 7y 3 -y baS3#& 
IXLit«^c7)^7" yr^3 >y hiXt 7 7y 3 -y h$8g 
ffl^-fM 'Jf^7n/ 7 A1 2A^T^-feX-ri»^ 

[005 2] ^ 1 <7)Jj&b LTti. 01 5tc^-r«t'5 
fc. f^^Xf77y 3 -y hgiS3£i£5fiU fmUi 

xt77x 3 y hrtcst/c-r^jg^x^ X7§£S1 3 

a-13c fcJH£*«ttfcfc*Mt"C. ZixZttnmtorf 
4X9&W.1 3a— 1 3cO±Wt77y 3 7h#i 
ffl7T'(/^fAl 1 a— 1 1 c^ti^-TS. L 

Ztl?tl<DXi->y-7i'a y V^TV+n^th^ y 
Visa >y h#BSffljL— Df -f7o/ 7 A l 2ti. 



JB-TSX-^- y 3 -y h#B3ffi7 r ;^XfA 11a 
~1 lc^giU, Xf 7 7y 3 7 hSJflX^OT^-fe 
xifi&o. L*»L=5r**fe. £<03rffi-Cli. Xt77y 
3-yhSc^WI»tMmx'fX^t>mi.-Ct*d. /ch 
i.lfV>f y*OV7h:£t<DWi ndows^'WiaC. 
7n^7AA^I.i Sfa? &&£-hfiB#<& SsT^P 

SI13a~13 C&&Z.X L£ 5 £<93irm. ZCD 

®mcoteMzmmx'Z%^i&&i>&<%$>. &^ yu 

y=7 J*frt>JLz. h r ■< \ t zi y tr * >- 

[00 53] ^<rT\ m2cr>JjmtLXli. mi 6iz*k 
-Tidtc. X?X+77y 3 -y hgBSKX^-yT'S' 
3 -y hffli: tTlimU J»—/<7ASf4 x? 1 3 

*17Ar?4 X?mcoM®L*7 i 4TbLXJK>9Wio. Zcr> 
■ffiZX'lt. MUr < x ?mw l 3 & l & La^Srv 
T» ^lo^coid^Sti^L^rv^jSrtj. ^co 
^ST'ti. mWXi-v7is3 y h^PlBttcr^-feXT* 

[00 54] UA-yN'y^^X^SrHf^ 
— h-t&^ls— 7-4 y/yXfAtli, ^f-fT^ 

tf&mmz'ttbtiz, . -ec:T\ xt77y 3 7h^s 

S 1 *>4> SS2^«] 9 S;cS *"f. 
UA-y\'y^x^fX^ 1 3*^^<x-< T&S®iZtLfiiWt 
COffi^SrX-^>y7°^3 7h#lffl7T'f;l'yXTAl 1 

^-T&fcftfc:. CiMf77-fexUv*xt77y 3 
7hSSll:jltt5Xt77y 3 7h#Efl7r'f;l/y 
XfAl 1^$ITL. ^S$ix^^7 J ^TtcJtn,X7" 
77y 3 7hf5?j7r^/PyXfAl iZmtth. 
c\cr>mL<mbZtltzXl- yyi>' 3 -y h#Kffl7r-Y;P 
yXfAl lfrt>cr>T?*:Xl,z1riLX, fa?Xf7 
7° 3 -y h 3 <7)g(R V M.-J^yjUf 4 X? 'it. X77 

0. Xt 7 7'y 3 -y X-f f^-f 7*0^7 A 

1 2{i. XXt77y 3 7>SS2<7)77'f;^7;-t 
XT-^SJ: fu; (SiHx-fX^?: 

^ift^^i/— r -r y/yxfA^i^Mt < hen 

7 7y 3 -y hSP3*»'^^-T--fVy r >'XxA{cj£^ix 

[■005 51lSUi**fc»6'k. Xt 7 7y 3 y hSrtS 
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( 1 ) ^XxAjgi^&fc'rcD^l'-x 4 y/y^f 

^frbcofsfr^b-tiz o a— ^y/ux'h^mcomm^M 
-r. 

[0056] ( 2 ) ju-^ryv *r—is 3 ym/5 

A*>t^t7ri/3 -y hflJOf^^flMftS. 
[0 0 5 7] (3) imt77i/ 3 7 l>flj»9#;c^ 

xxa-^^-x * yyisxy-Mzmta-fz. 

[00 5 8] (4)^U-f'<>'^fi> J ? , 7W 
/I^XxAj&^e^HSilJt.Xx 4 TsWTf-tMztt 

[0059] fcfc*. 

[0060] -b*L2nP6, .TOjgl:fcJ:tX3g20:fri£ 
T'(±. ^l/-f y/yXf A^Xt 77^ a >y h# 
IHfflJt-— x-f 'Jf^mmi 2Sr#tf#aru^5 
A^j^S, Xfy^a -y h£fiSRL*:£:£<y}x-r 
X^gfcxx-yTv-s vhZmm-f&lir&(D : r4X? 

m&k#m*ix L*a. ii 5cot^, w 

i n d o ws&fcV);t^l'— x-r ix^XxAj^&ti. 
T4X7mW.4lt "C:" h'^^y. SS lOgfKx-f 
X?W: "D : " KrM ^Srfc' t LTJ1;lT Li a . <to 

£i:LT. "C : " H5>f^A7r>fM^/;i: L- 
ti>. Xt7^3 7 "D : " Vy4V 

[006 1] klt<0J: a fc. — x -f y^v-XxA 

* o b , mmc%. J $>7T4>Uft®$:Zixlz£i?itxmE 

mz, t'cr>yr^J\^m^W^^S.-rtHiJ:\,^l^ 
x&t>-r. ^vy-i/3 -yh*0mt2>mz$&g.-t&<r> 

\±X£tcYmX'*>h. 

[0062] zzx\ ms^^mttx. hi 

Xolz, x-f ^;Af 7 7y3 >y YUShzfiX-rmW. 
4 # l> A--A77MjSf&& to i a K^P— x -f >-^>- 
XxA, :7r4/^xxA:fcJ:t^aro^AfcJl-tf: 
& 'J A-;s-y/Mk«SfiS£f£»1\ SfrOx ^x^M*-^' 

fc4SISC<0Xx y 7is a «y h t £ Ztl?tl%<l<7)&M* x * 
Ti: LT&9Jfia. CcT^-ckL Xx-y^g -y hgl 
KB^^x^XyM^-^Xx-yT;^ yhcr>jj* 

-i?t\mWiXT4Ttfm%z>ri\iX'hh<7)x\ *<*.u 



4x?msizmix'hK>. & i*>£Tsm2?>jjm?>£o 

^;-f^-y'i:Xt7ry3 -y l-i:£filB#fc:Tx*-feXT* 
xVX?^7W;l^£S31f-r&J:a3' 

[0063] ife(c3**fc i a fc. x* x?ga (jg<Rx 

-C<&OT\ x>x?^S4£l)A-y\'X/Hb-rsfc 
(i. .TtfX^U— x-f V^XxA^x-fX;?^^ 
^rav^^^^-C^f LT. UA-Ax;U-C£>& 
IwfiffB* X *te,' : &mr* x? 4 X-S^> 
Xt77y 3 -y hSrflJ#xSi:#tcji; ^2bifSrC*i£ 

[0 0 64] ^fAfa?«Xt7r-/3 
7h#SCOV^fiS, ^fAfa^t77 
i-3 -y h--f .X — ^'T'^l^— x-f ^^XxA^jgifrC 

£*uf. xt >y x^ 3 -y h zwm Ltzmj&vm&Qzt^ 

ly-T4>7'i'X7-J±VmZZ<Qt£miX'£. b?7 

^ i: Ji. ^^W-t- ^ >-^>-XxA*<»ff-r &cDlz<&m 

7T7 r •< ;^fc'^}S«tl,f •< ^?TI>-5 
X. ^Xr-AH^4i(i^{cT^-fex-c#^{tix<^ic>^ 
£-?X. ^XxAHfi : 4>fcT^-feXT'^^r<^U 
A-y \V/Px -f X ? -T . m 2 13 il^m 3 ^7j« 

"C:" }<7'(7%t'ik£'>X^&t§iSi>$><. *s<l> 

a m 1 H i 2 cOTift t MfflT^ ^rVK 
[006 5] *ZX\ m4cDXmtLX. Hl8{C^-r 
i ate. yXf Agil$tM$^Xt 7 7y 3 -y h 
Zmftco? 4 X ^^B4 CM — =J<7Mti> *) IzJr^h— 
•f-4 y/yXf^7r^^yXfAtMI.^^-y 
IW^f^^Xt77y 3 -y hgP3(C^ft. ffiE 
cDXx 77-/ 3 7hJ ^XxAgi|jB$(cS!RT'# 6«t a 
fc-f-l.. StRL^rx-r x^-f^-^'ti, ^XxAH^Ttf 
h ^ VOX'T 9 HrXT'^ % < i i: J2=5r^„ 

i7o. ^l/-f^yy'yXfA^77 l Jir-i'3y7 
om*^li.SK7>f7li, Xx-yT^3-yh^fi5 

" C : " H 5 y*^r i:'tcxi6^* o T ^X t BBa6»Sr 

[0 066 1019^. Zcojjmiz&tf&ayic'i.-? 

isXTj*v>mmmt:tfi-t. if«077y7--/ 3 y7n 

t77y 3 . y h&3m :>-^8«?«tfi(cJ: OSfrtOx 
-r Xi7 -< ^ -^'^^--if'Sr^iSitRLTet&i^S:^ 
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3Pr</):7r>Ol^X:rA#fi§gS$*u mftOTTV-f—is 
3 y-ZmfiX'ZhXotth (Tl) . CC1T\ x-f-y 

wsis-r^. -etT. d^Hjeift^t. T^x^x-^-y 

•v b S S 1 £r 4 X?4p<— ^'2: LT^-— If^if^SS? 
. ZtilzJ: f) > x-j-yTi/ 3 -y h S S 1 izKtm Vtz 

y^v^j^imfX'^hXoiz^i, <T2) . $^>(c. 
Slurry ^-^ 3 vyxicfvJ^ttmrS-hkzte^ 
yXfAJSeiLT, BiS»iKHc:g$r<Ox-rX?^ 

C 0 0 6 7 ] 3ri>. 01 9T{iJ-— rtc&fi* 
StR-T & tfOli y-X -r Ajg»B5*fttT'& jt*t % fu; 
At'yT^a v b&3tzmsi(O^^J*mm$tZM&tt 

-ismiRm&itz<o<%mmmmiz=mzti.t:j*-i; 

(jfci: xfcfT l^^cHtr^^i.T^U ^--^3 y7o 

zcomm^m^ta Lxj*-ismiRmmiz%i.z_ztm<v 

[0068] &mz. TTV y"--/3>7D7-7Ai^ 

jmn. %i\?mmmi,zm.m%ixz,<7)X'\±%< . e« 

[00 6 9] «Iixi-C'X^--yr^3 «y h<7)^ 

S'Jfffgi: LTii. SS1-SS3^TV^* ! . Jlix 
iWTteV vo<7>B$j£?)X-f y y-y- 37b 7Wi"#> 0 tC < 

<. -1^777^3 -y hzmmLXfr^mnx-r-yy 

T\ 014{C^f i3C. Xt 7 7y 3 yhffi^l 0 fc 
U^t77y 3 •/ hiWRLtcB^^-f^y ^ - 
A-HSffllL. fa?^t77y 3 y NSB3#X^-y 
7y 3 y h f&Kf^CO ^AX^ VTtz If T*3r < . B 8§ t 

^77^3 -y bttfgtcie#i-r-s»j:3(c-r^„ -et-T, 

ClC7)BB$S:X^--y7-^3 y h IzttfeLtzMM"? 4 X9*? 
MMXfJTomMffmt Lxm^hZtlzJ:*), v^> 

COm&<7)XT-y7is 3 y h^CtC^O. 8&^>«k^ 

^t77y 3 7 bcr>mmi)*iimz%z>. 

[0070] (SUHSBBJIS) <Mc. ^tfO%BJ^4^ 

[0071] ztiix'iz&^mjjmmx'it. 



&&ft9!LT$£. i:-?T, 02 0 (a) (Cijcrj:-? 
#xt77y 3 >y hiiWMZixtzB$mmiz-mMt,z 
0 -»'ii(Of >r x^^-y-'fcSr&J® 

>fX^i7)X-^ y7*>-3 y hc7)J^ % 7t*<.ls—7'4>ff*/ 

^xT^D BM S%b'COT7 Vir—^3 y7n/7 
J^t^X^ yy^B y h<7):7T-Ol^rTy*-teX-r&i§^- 

. rru y-is3 >y°v7' : 7J*tfmff^X'h& ^<rm 
m&t'tf7T4Mzmz>&i.ti&. L^t. #v\x-r-y 

t77y 3 -y h^rSIXLTt. -e-nti^rV^X-^-yT-v-B 
•y HcMSBU^SSr^^f— ^'Ktt,^^. doidt 

fc^fc^-i.^^. 02 0 (b) fc^tiP 

(C s Xt77i/ 3>yhSSl. SS2> SS 3<DM^X' 

x-f- yy^ 3 -y b£mB5LLtzmx\ s s 2_<ax^-y:r^ 

3 >y h^f^feSeWL^^Xf-A-Cii:. SS 3<^oy£ 

wta^<m^h^m^n^\ z^zzttizm-zx 

777y3 7hSS4 $-$aX^S tcZife* Wfillf * 
^^c^. *7t. 02 0 (b) fc^-TJ:otc:.Jiil:c7)S*f 
x^f X^>f ^-i^&ff UT^^T'I -S^t* 

[0072] OTtlixt77y 3 -y h^5S*fttc:o 

[0073] t-r. xi~v7is3 ••/ bay^s.mmz-t 

•Stcti. 02 llztrrfkoiz^ f-fX?gl4±(OXf 
77y 3 -y Vmmt LT, Si:^ 5Xt77y 3 -y bffi 
i(SSS) lSSMf»Xt77y 3 7h« 

XolZ-fZ. fzkttt^ 01 4WXt77y3 7hSS 
3(i. Zcomtft-itzXi- 77y 3 -y htiS S 2T-&& 
OT\ Xf77y 3 -y h-fflSBOjgS s ^ LT S S 2 

ss2*^ss3^corac»saj$n7t 

Xh7^7^^fAX^y7(l TS6~TS8T'S>a 
c7)T\ X^-y7"^3 y bffi&<7>? 4 J*X? >7tLXT 

S6~TS8J«m. ifc. ^c^S^rr^x^-r 
t-HZmm-t&tzlsb. Xt77xs y hfflfgi:|5l« 

£ aiSiutx h 5-^ T<7)^ ax ^ ^g*r-f 
^ (NI ) ffifgi: Uf^ x^sia4±t«ff-rs„ 

[0 074] uut> 02 0 (a) <O«tlb&»^02O 
( b ) <7)«k 3 fc^ ^t77y 3 7hSS2^mtX 
t77y 3 -y hSS4$:f^Ji!c-ri,JS^^#^S. 

3 ^70/7^^ <7)Xt 77y 3 7hSS2 ^5g0f 

-eixtc5tri.*#a : ^7*n y^7&57 r -<x^x^-yr 
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•y Mft3teSS3<D3:fc:£>&g§H ^-^*N I l^cOiE 

-iSN I 2*ftfcth. (SSStiSS2T'*S<0T\ 
.KOfflfflfc&SN I 2<7)mSSt LX&.&ZtlZ>. ) S4> 
M;tOx4X?X^r^3>yh^30S£&*i& 

<0*^a^^a-y^^Ji<5rSJ6. t#il»f-^lX 

tmz i y o y mr ( k - 1 ) ^ftt»a^ 

^N'-y7r8t;?g^-?^g|ig-C% x-f X?§at4fc#*ii 
*tc^<. Sf^S^S^a-y^t LT. #/0'^ 
OiI7 H PX i: * A AX ? *^iffl7 H * 
i7-yn y^2r#^-rSi0tPlt-C'*S. 3r:fcL 

$h * -$/*n 1 1 k s s 2 nzmt zmmzft* a 

tt(i. .Xt7 7y a -y h^l5fflfcS"JO##iX^N'-y 7r 
8£JBSLT, Zil?ixm«lz?gtb2>. ZLX.^riX 

ttTies-rs (ia2i#M) . 

[0075] S S 2<5^S#itA/CX-t- 7 7ya7hS 
S 4 SrSaX-rSMSi ftf^tDX-r >y:Tv- 3 «y MSBW&JI 

T\ *^52 : ^>''C-y7T8(C-e^B#^[Ti@i^TV^x- 

— z/N I 2<7)WfB (SSSi { S S2, 7 A ax^vt 
^'TSIOD t^fc^fcttJnL^-'r AX?>:7V) 
ffiTS10 2i:*>ii>. Xt>/7y3 7hSS4^t7 
>y htf#i: LT. iSStUSS2. ^AX 
^i-Ti: UTS 1 0 1~TS 1 0 2*7 t 4X7mS.4 

[00 7 6] $4>fcr. dCOX-^-yT'v'3 -y hSS4* I S 
§ nx h =y A 7 S T 1 3 A*^ 4 X 9 §SB(C# § fcti 5 tl 

i±TS 1 0 3*5^$^^.,, 
[ 0 0 7 7 ] mz. X-t- y 7-is a -y h i^S.~f h^<F> 
M-f^-v-'^t'y/i'a -y hO#{KJ(!Uli;;o^-Cl8 

7 Ti' a 7 b S S 4 S:MtS^J f 
.lcOSS4{;L SS2 5:7C{C^5$rjDx^^y 
7*^3 >y hT'£>£<DT\ #raj$^^V yTffr£0*t#l 
t-f-^X hv'f T(4SS2*J*<DST 1— ST 5 fc S 
S2#^SS4'KCD^g#cOSTl 0~ST1 \kXtt 
WUf2r£>3rV*. -e-i-C, ZtLt>OXh74 7£VJ.T<7> 

[0 0 78] £-f. Xt77-y3 7hffl|g^t, S 
S 4 COS S S if S S 2 X'h & Z i: i: S S 2 S S 4 ^ 



cOSi^x- * £## iiJ Lfc X h =7 A TO? A AX 9 V7 
#TS10 1— TS1 0 2X'foZ>ZkZ%&h. X 
1->yy!sa y bffifgl Ofc&oT. SS 2«ISS^S 
S 1 .1 i: i: S S 1 i>>$> S S 2^<7)Mfrx-?£# 
# ffi L£X h 5 A y<F>? A AX? yytfT S 4 ~T S 5 
•C*S^tSr»-&. Zco>im£%lSSW*£<*Z>£XM. 
Ojl-T^ttlO. Xt77y 3 7fSS44tl:f§ 
tH^ttfcXh^^ycrt^A AX?V7t,K TS1-TS 
3, TS4~TS5. TS 1 0 l—TS 1 0 2X'fohZ. 

[007 9] i.r>X. T<X7±C0&Xh74y°(Di?J 

ax? >zr*im-?& c t tc J: o . s S4mmmc?>ttm 

^^MoJt^itS. =5r±5. ftiiWPMLtzmmmi&Xli. 
mi7jX?'(X*-i;$:m?>-iii-ti3r&tZte. "r>(X9$i 

m±.(D±x hyj yzmuzgm-? yy^^-mim 

i)^tzi)K XY74y-<7>$8£irtm%i9&\,z\i.^ ®$\A 
X-iSffimtXl-v7~>3 «y Mf#fcS:«VV xy-vT 

^3 -y hmmtmmcowm£ft%^xttmb-r«z xh 

=j A 7<r>9 A &xf yy^ibh „ 

[0080] ffi^)Xt77y 3 -y 

^BB-cii, xyy47*m%msmzm\A (n 

Xt77y 3 7 h«fg-'?>S3gr-<X-v : ffifg<7)^'f AX^ 

>7-ffl?g^i:(i. 02 nz^-rxo^ Krawigo^ 
©vvbv^ -e^-c. (ni > *ftm-hk 

s^m-ri^tcffl^s^^Ax^vrffi^^^ 

LTfc^. 4 XV^mz? A AX?>T (TS) tffg 

tLr«^L-CtJ<*-^'#i.4>ti.-l > (02 l#SB) . 

m<07A AX^y7^ML^<TL ^^^^±(7)^ 
Xh^-fTiO^-f AX^VTSrP^-SJlttcioT. 
Offi#SrS3S-e#S. XN5^7ST13J 
»#ajL^:i:#^^T>f^-^N I 2co?AAX?>y' 
£5#rL3r<Tk. flWr-f ^-^*N I 2<r>9A Ax^y 
7liTSl 0 l~TS2 0O^'»J'5ST^il-5»C:tfc. 
-r-f x^^«4±cox h rfC:coES(cASfi^:c7) 
■5>A AXrJ'yrtiTS 1 0 3 T'S) S C i: *»^> . N I 2tf0 
Axi^ >7"{ijgm^*T S 1 0 3 Z t tfftfr 
ifz. ^tbfAAXfyymzmiA^-iSZtlz 

a Ax^^ymt-mw&m^h . 

[0081] ZZX\ i2 2J#iUxt77i/3 7 
V<r>mmz^\^X^tZ>. x-r-yT^a-yYoms.^ 
H2 2 (a) cr>£ oizXTv7is a yhS 
S2^fflitSCIiXt77x3 -y hffi?8c7)X^ yr>- 

3 y h s s 2 \,zmtz> immm-r&tzifX'&K . mm 

%9m$:<8mk L=5:^. Lj&»t=Sr*»4>. X^ y^ 3 y 
KOSeiOTfi&a^fcli,- Xt77y 3 -y h^ffl^a 
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wmztifcim&im, tmztu&is scorns s £x^ 
yyissv htim<^mM *-~;tmcoms siz-t&<& 

ffimco? 4 ax? yy\t. wm^tifd&sscr,-? j ax 

[00 82] $4>fc. H2 lt7)T r ^X^*t®T02 2 
(b) coXolZXi-^T^B shS S3 tmtJ 

n 1 1 tmim-zigr&iziz. H2 3tc^-ra:ot. x 

<. fflmxhy 4 ym& (DELfitfg) LLtXt77 
X37hSS3i;M^^-xNI 1 AX? 
i:S:-r ^X^^g4±Jc^LT. .r:ft.£><7)?-r AX? 
>7$: tiifr* V * J: 5 lz-f h h . 
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